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(54) ELECTRIC POWER UNIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To rotate a cooling fan corresponding to the temperature inside 
a power unit. 

SOLUTION: This electric power unit is provided with a temperature detector 20 for detecting 
the temperature inside this unit. Then, a signal level Vs of a temperature detecting signal 
outputted from this temperature detection reference 20 is compared with a reference voltage 
VTH by a comparator 31. In this case, when the signal level Vs of the temperature detecting 
signal is lower than the reference voltage VTH, a DC voltage VO of a power source 34 for 



setting the bottom number of rotations is supplied to a pulse generating circuit 36. Thus, the 
pulse generating circuit 36 controls a driving part 10 so as to rotate a fan 8 at the bottom 
rotating speed, when the signal level VS of the temperature detecting signal is higher than 
the reference voltage VTH, on the other hand, a DC voltage VF(VF>VO) of a power source 35 
for varying the number of rotations is supplied to the pulse generating circuit 36. The pulse 
generating circuit 36 controls the driving part 10 so as to change the rotating speed of the fan 
8 corresponding to the voltage level of this supplied DC voltage VF. 
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CLAIMS 



[Claim(s)] 

[Claim l] The power unit possessing a temperature detection means has exoergic components 
in the component, detects the actuator which drives the above-mentioned fan according to a 
control signal, and the temperature in the above-mentioned power unit in the power unit 
equipped with the cooling fan for cooling this, and output the temperature detecting signal 



according to this temperature, and the control section which output the above-mentioned 
control signal to the condition change the above-mentioned fan's rotational frequency 
according to the above-mentioned temperature detecting signal. 

[Claim 2] The comparator which the above-mentioned control section compares the reference 
level beforehand determined as the signal level of the above-mentioned temperature 
detecting signal, and searches for both difference, and when the above-mentioned difference 
is what shows that the signal level of the above-mentioned temperature detecting signal is 
lower than the above-mentioned reference level, When it considers as the rotational 
frequency of the abbreviation regularity as which the above-mentioned fan's rotational 
frequency was beforehand determined more than zero and the above-mentioned difference 
shows that the signal level of the above-mentioned temperature detecting signal is more than 
the above-mentioned reference level, the above-mentioned fan's rotational frequency the 
account of a top - the power unit according to claim 1 characterized by equipping the 
condition of considering as the rotational frequency according to the above-mentioned 
difference more than the rotational frequency denned beforehand with the control signal 
generation section which generates the above-mentioned control signal. 

[Claim 3] When the above-mentioned control signal generation section is that the 
above-mentioned difference indicates it to be that the signal level of the above-mentioned 
temperature detecting signal is lower than the above-mentioned reference level, When the 
above-mentioned fan's engine speed is made into zero and the above-mentioned difference 
shows that the signal level of the above-mentioned temperature detecting signal is more than 
the above-mentioned reference level, Immediately after the signal level of the 
above-mentioned temperature detecting signal becomes more than the above-mentioned 
reference level, the actuation power source which needs only the first predetermined time to 
rotate the above-mentioned fan at the maximum engine speed or the rotational frequency 
near this is supplied to the above-mentioned fan from from. Then, the power unit according to 
claim 2 characterized by being constituted so that the above-mentioned control signal may be 
generated in the condition of making the above-mentioned fan's rotational frequency into the 
rotational frequency according to the above-mentioned difference. 

[Claim 4] The power unit possessing a power detection means has exoergic components in the 
component, detects the actuator which drives the above-mentioned fan according to a control 
signal, and the output power of the above-mentioned power unit in the power unit equipped 
with the cooling fan for cooling this, and output the power detecting signal according to this 
power, and the control section which output the above-mentioned control signal to the 
condition change the above-mentioned fan's rotational frequency according to the 
above-mentioned power detecting signal. 

[Claim 5] an operation means output the signal which performed and obtained a 
predetermined operation to an electrical-potential-difference detection means to by_which 



the above-mentioned power detection means detects the output voltage of the 
above-mentioned power unit, and outputs the electrical-potential-difference detecting signal 
according to this electrical potential difference, a current detection means detect the output 
current of the above-mentioned power unit, and output the current detecting signal according 
to this current, and these electrical-potential-differences detecting signal and a current 
detecting signal as the above-mentioned power detecting signal ~ since " the power unit 
according to claim 4 which changes. 

[Claim 6] The power unit according to claim 4 constituted by the condition that the 
above-mentioned power detection means was equipped with a current detection means to 
detect the output current of the above-mentioned power unit, and to output the current 
detecting signal according to this current, and outputted the above-mentioned power 
detecting signal as the above-mentioned power detecting signal. 

[Claim 7] The comparator which the above-mentioned control section compares the reference 
level beforehand determined as the signal level of the above-mentioned power detecting 
signal, and searches for both difference, and when the above-mentioned difference is what 
shows that the signal level of the above-mentioned power detecting signal is lower than the 
above-mentioned reference level, When it considers as the rotational frequency of the 
abbreviation regularity as which the above-mentioned fan's rotational frequency was 
beforehand determined more than zero and the above-mentioned difference shows that the 
signal level of the above-mentioned power detecting signal is more than the above-mentioned 
reference level, the above-mentioned fan's rotational frequency " the account of a top " the 
power unit according to claim 4, 5, or 6 characterized by equipping the condition of 
considering as the rotational frequency according to the above-mentioned difference more 
than the rotational frequency defined beforehand with the control signal generation section 
which generates the above-mentioned control signal. 

[Claim 8] When the above-mentioned control signal generation section is that the 
above-mentioned difference indicates it to be that the signal level of the above-mentioned 
power detecting signal is lower than the above-mentioned reference level, When the 
above-mentioned fan's engine speed is made into zero and the above-mentioned difference 
shows that the signal level of the above-mentioned power detecting signal is more than the 
above-mentioned reference level, Immediately after the signal level of the above-mentioned 
power detecting signal becomes more than the above-mentioned reference level, the actuation 
power source which needs only the first predetermined time to rotate the above-mentioned 
fan at the maximum engine speed or the rotational frequency near this is supplied to the 
above-mentioned fan from from. Then, the power unit according to claim 7 characterized by 
being constituted so that the above-mentioned control signal may be generated in the 
condition of making the above-mentioned fan's rotational frequency into the rotational 
frequency according to the above-mentioned difference. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has exoergic components, such as a power 
semiconductor device, in a component, and relates to the power unit which has the 
description in the actuation control section of the above-mentioned cooling fan especially 
about the power unit equipped with the cooling fan for carrying out forced cooling of this. 
[0002] 

[Description of the Prior Art] The power unit which needs the above forced cooling is used for 
equipments with large load carrying capacity in comparison, such as an arc welder, a fusing 
machine, a battery charger for batteries, communication equipment, or plating equipment. 
As such a power unit, there is a thing as shown in the former, for example, drawing 6 . 
[0003] The power unit shown in this drawing makes input power a single-phase alternative 
current power source, and full wave rectification is carried out with the input-side rectifier 2 
of a diode bridge configuration, and it has the inverter 4 with which the DC power supply 
which carried out [ DC power supply ] smoothness and were further direct-current-ized with 
the smoothing capacitor 3 are supplied for the above-mentioned single-phase alternative 
current power source inputted from input terminals 1 and 1. This inverter 4 changes into 
high-frequency ac the input power direct-current-ized [ above-mentioned ], when it consists of 
the bridge circuit of solid-state -switching components, such as a thyristor, and a transistor, 
IGBT, and each solid-state-switching component carries out ON/OFF actuation based on the 
switching control of the PWM by the inverter control circuit which is not illustrated, for 
example. 

[0004] After insulating transformation is carried out by the transformer 5 which consists of a 
RF transformer small in comparison at a predetermined electrical-potential-difference value, 
full wave rectification of the high-frequenpy ac outputted from the above-mentioned inverter 
4 is again carried out by the output side rectifier 7 of a diode bridge configuration, namely, it 
is direct-current-ized again. And these direct-current-ized DC power supply are supplied to 
the load which was outputted from output terminals 7 and 7, as a result was connected to 
these output terminals 7 and 7 and which is not illustrated. In addition, when a load is the 
so-called direct-current load which operates by direct current, the DC power supply outputted 
from the above-mentioned output terminals 7 and 7 are supplied to a load as it is. On the 
other hand, after changing again into an alternating current the DC power supply which are 
outputted from the above-mentioned output terminals 7 and 7 in the case of an alternating 



current load with an inverter etc., they are supplied to a load. 

[0005] The power unit which adopted such an inverter 4 has the advantage that equipment 
(housing) can be miniaturized, compared with what does not uBe an inverter 4. However, the 
thermal stress which it becomes easy to be filled with the Joule's heat emitted from each part 
article which constitutes equipment in equipment, and starts each component part for this 
reason becomes large by making equipment small. The Joule's heat emitted from the 
input-side rectifier 2 or an inverter 4 especially is large, and the thermal stress which starts 
each component part by this will become remarkable. Therefore, it is necessary to protect 
each component part from such thermal stress, and to raise the heat dissipation effectiveness 
of equipment with forced cooling mentioned above for that purpose. 

[0006] As the above-mentioned forced cooling, although there is a thermoelectric-cooling type 
etc. further, air cooling, a water cooling type, and air-cooled forced cooling that used the 
cooling fan are the most general, easy, and cooling system realizable by low cost especially, 
for example. Then, in the equipment shown in this drawing 6 , the fan 8 of the 
induction-motor configuration which uses as an actuation power source AC power supply 
inputted from input terminals 1 and 1 is formed, and forced cooling of the inside of equipment 
is carried out using this fan's 8 wind force (wind pressure). 

[0007] That is, a fan 8 is the sense which ventilates the exterior of equipment (housing), and 
he is attached inside the above-mentioned wall surface so that the exhaust hole which was 
prepared in the wall surface of equipment and which is not illustrated may be covered. 
Moreover, by making this fan 11 drive, the inhalation-of-air hole which is not illustrated 
apart from the above-mentioned exhaust hole is prepared in the wall surface of equipment so 
that air may be inhaled from the exterior in equipment. And these inhalation-of-air hole and 
the exhaust hole are prepared in a location which passes the part for which the air inhaled in 
equipment from the inhalation-of-air hole needs forced cooling in equipment (cooling), and is 
discharged from an exhaust hole, respectively. In addition, a fan 8 is the thing (namely, thing 
which makes the above-mentioned AC power supply a rated input) of the specification which 
was adapted for the above-mentioned AC power supply, and rotates with a nominal speed by 
supply of the above-mentioned AC power supply. 

[0008] By the way, in such a power unit, input power is for example, 200V system by the area 
used, or it is 400V system. Thus, when input power electrical potential differences differ, 
even if input power is any of 200V system and 400V system by changing the pulse width of 
the PWM control pulse which controls an inverter 4 etc., a direct current of the same 
electrical potential difference can be made to output from output terminals 7 and 7, namely, 
it can respond to the input power system of both above. 

[0009] On the other hand, if the thing for 400V systems which has a large capacity is used 
also about a fan 8, it can be made to correspond to both 200V system and 400V system. 
However, as for the fan 8 for 400V systems, since it is large-sized compared with the thing for 



200V systems, when input power is restricted to 200V system, equipment itself will become 
large beyond the need. Moreover, when input power is 200V system, the inconvenience that 
sufficient cooling cannot be performed is produced, without the ability obtaining sufficient 
driving force, even if it drives the fan 8 of 400V system with this supply voltage. 
[0010] Furthermore, the refrigeration capacity of the fan 8 to whom input power makes this 
an actuation power source since the frequency differs from 50Hz or 60Hz with an area 
becomes lower than the area of 60Hz in the area of 50Hz. Therefore, it is necessary to select 
what has the large air capacity (capacity) as a fan 8 so that sufficient refrigeration capacity 
may be obtained also in the area of 50Hz. However, in this case, about the area of 60Hz, the 
fan 8 of a superfluous specification will be formed and equipment itself will become large 
superfluously also by this. 

[0011] Then, in order to cancel the above-mentioned inconvenience, there is a technique 
indicated by the former, for example, JP,6-7938,A. This is briefly explained with reference to 
drawing 7 . As shown in this drawing, unlike the equipment of above-mentioned drawing 6 of 
supplying the AC power supply inputted from input terminals 1 and 1 to the direct cooling 
fan 8, this technique forms inverter 109 for cooling with an another inverter 4, and drives a 
fan 8 with the output of this inverter 109 for cooling. 

[0012] That is, the inverter 109 for cooling consists of bridge circuits of sohd-state-switching 
components, such as a thyristor, and a transistor, IGBT, like the inverter 4, and DC power 
supply after direct-current-izing AC power supply inputted into this inverter 109 for cooling 
from input terminals 1 and 1 with the input-side rectifier 2 and a smoothing capacitor 3 are 
supplied, and - for example, by carrying out PWM control of each above-mentioned 
solid-state- switching component by the inverter control circuit for cooling which is not 
illustrated, the above-mentioned DC power supply are changed into the alternating current 
of 60Hz thru/or about 66Hz, and this is supplied to the fan 8. Moreover, even if the 
above-mentioned DC power supply direct-current-ize which input power of for example, 200V 
system and 400V system, they can supply the AC power supply of the same electrical 
potential difference, for example, the AC power supply of 200V system, to a fan 8 by changing 
the pulse width of the PWM control pulse which controls the inverter 109 for cooling etc. 
[0013] As mentioned above, according to the equipment shown in drawing 7 , since the power 
source is supplied to the fan 8 through the inverter 109 for cooling, the power source of a fixed 
electrical potential difference and constant frequency can be supplied to a fan 8 irrespective 
of the electrical potential difference and frequency of input power. Therefore, a fan 8 always 
rotates with a nominal speed regardless of an input power system. 
[0014] 

[Problem(s) to be Solved by the Invention] by the way, the above power units - setting " 
equipment " rising - soon after (namely, a power source " supplying) - the time, while the 
load is not operating, at [ for example, when / when the arc has not occurred in an arc welder 



or a fusing machine, or when a battery is in a full charge condition in the battery charger for 
batteries / etc. ], the temperature in equipment is not so high. Therefore, in this condition, if 
it is not necessary to cool so powerfully (by high power) and the inside of equipment is said 
extremely, there may be no need of carrying out forced cooling. Moreover, what is necessary 
is not to always cool by the maximum refrigeration capacity and just to cool extent 
corresponding to temperature, even if the temperature in equipment rises. That is, when it 
goes up by the way even to extent which is the need and on which the temperature for 
example, in a power unit hangs big thermal stress to each component part, as for the above 
forced cooling, it is efficient to cool only a required part as the temperature for example, in a 
power unit turns into temperature of extent which does not hang so big thermal stress to 
each component part. 

[0015] However, in each power unit shown in above-mentioned drawing 6 and drawing 7 , 
each always carries out the fixed revolution of the fan 8 with a nominal speed (the maximum 
power) irrespective of the temperature situation in equipment. Therefore, since forced cooling 
will be performed by maximum capacity even when you do not need forced cooling, there is a 
problem of being very uneconomical. 

[0016] Moreover, when this power unit is used for equipment with using [ much ] it outdoors, 
for example, an arc welder, a fusing machine, etc., external Chile, dust, etc. are absorbed so 
much in equipment, these Chile and dust adhere to each component part in equipment, and 
there is a problem that the refrigeration capacity by the fan 8 declines by this. When it does 
not come out so much and above-mentioned Chile and dust are accumulated into equipment 
over a long period of time, the insulation of each component part deteriorates, and failure of 
equipment is caused, as a result there is a problem that the life of equipment will become 
short. 

[0017] On the other hand, the revolution sound of the fan 8 who is always rotating by the 
maximum power when it is used for the equipment installed in indoor [, such as an 
administration building, ], for example, the battery charger for batteries, and communication 
equipment turns into noise in a power unit, and there is a problem of having an adverse effect 
on indoor environment. 

[0018] Then, this invention aims at offering the power unit which can suppress the noise by a 
fan's rotation sound as much as possible while it lessens Chile, dust, etc. which are absorbed 
in equipment by changing a fan's engine speed according to the temperature in a power unit. 
[0019] 

[Means for Solving the Problem] In order to attain the object mentioned above, among this 
inventions invention according to claim 1 In the power unit equipped with the cooling fan for 
having exoergic components in the component and cooling this The actuator which drives the 
above-mentioned fan according to a control signal, and a temperature detection means to 
detect the temperature in the above-mentioned power unit, and to output the temperature 



detecting signal according to this temperature, The control section which outputs the 
above-mentioned control signal to the condition of changing the above-mentioned fan's 
rotational frequency according to the above-mentioned temperature detecting signal is 
provided. 

[0020] That is, he rotates at the rotational frequency according to the temperature in a power 
unit, for example, when the temperature in equipment is not so high, it rotates by low 
revolution, or a fan is in a idle state, and he rotates by high revolution, so that the 
temperature in equipment becomes high. 

[0021] Invention according to claim 2 is set to the power unit of invention according to claim 1. 
The comparator which the above-mentioned control section compares the reference level 
beforehand determined as the signal level of the above-mentioned temperature detecting 
signal, and searches for both difference, and when the above-mentioned difference is what 
shows that the signal level of the above-mentioned temperature detecting signal is lower 
than the above-mentioned reference level, When it considers as the rotational frequency of 
the abbreviation regularity as which the above-mentioned fan's rotational frequency was 
beforehand determined more than zero and the above-mentioned difference shows that the 
signal level of the above-mentioned temperature detecting signal is more than the 
above-mentioned reference level, the above-mentioned fan's rotational frequency — the 
account of a top it is characterized by equipping the condition of considering as the 
rotational frequenqy according to the above-mentioned difference more than the rotational 
frequency defined beforehand with the control signal generation section which generates the 
above-mentioned control signal. 

[0022] In addition, it does not become a decision criterion for judging whether the reference 
level which is said here and which was defined beforehand is the temperature of extent on 
which the temperature in a power unit hangs big thermal stress to each component part with 
the signal level of a temperature detecting signal, and it is considered that it is in the 
temperature requirement of extent on which the temperature in a power unit does not hang 
so big thermal stress to each component part when the signal level of a temperature detecting 
signal is lower than the above-mentioned reference level. On the other hand, at the time more 
than the above-mentioned reference level, it considers that the signal level of a temperature 
detecting signal went up even to extent on which the temperature in a power unit hangs big 
thermal stress to each component part. 

[0023] That is, when the temperature in a power unit is in the temperature requirement of 
extent which does not hang so big thermal stress to each component part in a power unit, a 
fan rotates at the rotational frequency low in comparison defined beforehand, or is in a idle 
state. And if the temperature in a power unit rises even to extent which hangs big thermal 
stress to each above-mentioned component part, a fan will rotate at the rotational frequency 
according to the difference of the signal level of a temperature detecting signal, and reference 



level, namely, will rotate at the rotational frequency according to the temperature in a power 
unit. 

[0024] Invention according to claim 3 is set to the power unit of invention according to claim 2. 
When the above-mentioned control signal generation section is that the above-mentioned 
difference indicates it to be that the signal level of the above-mentioned temperature 
detecting signal is lower than the above-mentioned reference level, When the 
above-mentioned fan's engine speed is made into zero and the above-mentioned difference 
shows that the signal level of the above-mentioned temperature detecting signal is more than 
the above-mentioned reference level, Immediately after the signal level of the 
above-mentioned temperature detecting signal becomes more than the above-mentioned 
reference level, the actuation power source which needs only the first predetermined time to 
rotate the above-mentioned fan at the maximum engine speed or the rotational frequency 
near this is supplied to the above-mentioned fan from from. Then, it is characterized by being 
constituted so that the above-mentioned control signal may be generated in the condition of 
making the above-mentioned fan's rotational frequency into the rotational frequency 
according to the above-mentioned difference. 

[0025] That is, when the temperature in a power unit is in the temperature requirement of 
extent which does not hang so big thermal stress to each component part in a power unit, it 
has stopped, that is, the inside of a power unit has a fan in the condition that forced cooling is 
not carried out. And if the temperature in a power unit rises even to extent which hangs big 
thermal stress to each above-mentioned component part, a fan will begin to rotate. In 
addition, since the maximum frictional force is applied to a fan motor in case this fan is 
gradually rotated from the condition which the fan has stopped in this way, there is what (it 
does not start) a fan does not rotate smoothly under the effect of this frictional force etc. then, 
an actuation power source required for the first predetermined time, for example, the short 
time amount for about several seconds, to make the rotational frequency maximum engine 
speed or the rotational frequency near this to a fan in case a fan is started according to 
invention given in this claim 3 - getting it blocked - it is comparatively alike, large power is 
supplied, and starting of a fan is energized by this. 

[0026] Invention according to claim 4 has exoergic components in a component, and possesses 
the actuator which drives the above-mentioned fan according to a control signal, a power 
detection means detects the output power of the above-mentioned power unit, and output the 
power detecting signal according to this power, and the control section which output the 
above-mentioned control signal to the condition change the above-mentioned fan's rotational 
frequency according to the above-mentioned power detecting signal in the power unit 
equipped with the cooling fan for cooling this. 

[0027] That is, a fan rotates at the rotational frequency according to the magnitude of the 
output power of this power unit, i.e., the magnitude of the power consumption of a load, by 



the way, the magnitude of the power consumption of a load - the magnitude and the 
correlation of power consumption of each component part in a power unit it is - getting it 
blocked - there are the joule calorific value and the correlation accompanying power 
consumption of each component part. Therefore, detecting the power consumption of a load 
will detect the temperature in a power unit indirectly. Therefore, he will rotate at the 
rotational frequency according to the temperature in equipment like invention of a 
publication to above-mentioned claim 1, for example, when the temperature in equipment is 
not so high, it rotates by low revolution, or a fan is in a idle state, and he rotates by high 
revolution, so that the temperature in equipment becomes high. However, since change of the 
power consumption of the above-mentioned load is quicker than the actual temperature 
change in equipment, it can detect the temperature in equipment by detecting the power 
consumption of a load a little early than a actual temperature change. 

[0028] Invention according to claim 5 is set to the power unit of invention according to claim 4. 
An electrical-potential-difference detection means by which the above-mentioned power 
detection means detects the output voltage of the above-mentioned power unit, and outputs 
the electrical-potential-difference detecting signal according to this electrical potential 
difference, an operation means to output the signal which performed the predetermined 
operation to a current detection means to detect the output current of the above-mentioned 
power unit, and to output the current detecting signal according to this current, and these 
electrical-potential-differences detecting signal and a current detecting signal, for example, 
carried out the multiplication of both and obtained them as the above-mentioned power 
detecting signal — since - it changes. 

[0029] namely, the thing which an electrical-potential-difference detection means to detect 
the output voltage of this power unit, and a current detection means to detect the output 
current are established, and is multiplied by these output voltage and the output current " 
the output power of a power unit - getting it blocked " it asks for the power consumption of a 
load, as a result the temperature in equipment is detected indirectly. 

[0030] In the power unit of invention according to claim 4, invention according to claim 6 is 
equipped with a current detection means by which the above-mentioned power detection 
means detects the output current of the above-mentioned power unit, and outputs the current 
detecting signal according to this current, and is constituted by the condition of outputting 
the above-mentioned power detecting signal as the above-mentioned power detecting signal. 
[0031] That is, according to invention given in this claim 6, the output current of a power unit, 
i.e., the load current, is detected, and the current detecting signal obtained by this detection 
is made into the power detecting signal. Here, when the load of a low battery and a high 
current is used like an arc welder or a fusing machine as a load, it mainly depends for the 
temperature rise in a power unit on the magnitude of the load current (output current of a 
power unit), therefore, the thing for which only the load current is caught in such a case - the 



temperature in equipment - being detectable - getting it blocked - invention of a publication 
is applicable to this claim 6. 

[0032] Invention according to claim 7 is set to the power unit of invention according to claim 4, 
5, or 6. The comparator which the above-mentioned control section compares the reference 
level beforehand determined as the signal level of the above-mentioned power detecting 
signal, and searches for both difference, and when the above-mentioned difference is what 
shows that the signal level of the above-mentioned power detecting signal is lower than the 
above-mentioned reference level, When it considers as the rotational frequency of the 
abbreviation regularity as which the above-mentioned fan's rotational frequency was 
beforehand determined more than zero and the above-mentioned difference shows that the 
signal level of the above-mentioned power detecting signal is more than the above-mentioned 
reference level, the above-mentioned fan's rotational frequency " the account of a top — it is 
characterized by equipping the condition of considering as the rotational frequency according 
to the above-mentioned difference more than the rotational frequency defined beforehand 
with the control signal generation section which generates the above-mentioned control 
signal. 

[0033] With in addition, the reference level which is said here and which was defined 
beforehand It is a thing used as the decision criterion for judging whether they are the 
temperature in a power unit, and the temperature of extent on which the temperature in a 
power unit hangs big thermal stress to each component part with the signal level of a power 
detecting signal with correlation. For example, when the signal level of a power detecting 
signal is lower than the above-mentioned reference level, it considers that the temperature in 
a power unit is in the temperature requirement of extent which does not hang so big thermal 
stress to each component part. On the other hand, at the time more than the 
above-mentioned reference level, it considers that the signal level of a power detecting signal 
went up even to extent on which the temperature in a power unit hangs big thermal stress to 
each component part. 

[0034] That is, when it can consider that it is in the temperature requirement of extent on 
which the temperature in a power unit does not hang so big thermal stress to each component 
part in a power unit with the signal level of a power detecting signal, a fan rotates at the 
rotational frequency low in comparison defined beforehand, or is in a idle state. And if it 
considers that the temperature in a power unit went up even to extent which hangs big 
thermal stress to each above-mentioned component part with the signal level of a power 
detecting signal, a fan will rotate at the rotational frequency according to the difference of the 
signal level of a power detecting signal, and reference level, namely, will rotate at the 
rotational frequency according to the temperature in a power unit. 

[0035] Invention according to claim 8 is set to the power unit of invention according to claim 7. 
When the above-mentioned control signal generation section is that the above-mentioned 



difference indicates it to be that the signal level of the above-mentioned power detecting 
signal is lower than the above-mentioned reference level, When the above-mentioned fan's 
engine speed is made into zero and the above-mentioned difference shows that the signal 
level of the above-mentioned power detecting signal is more than the above-mentioned 
reference level, Immediately after the signal level of the above-mentioned power detecting 
signal becomes more than the above-mentioned reference level, the actuation power source 
which needs only the first predetermined time to rotate the above-mentioned fan at the 
maximum engine speed or the rotational frequency near this is supplied to the 
above-mentioned fan from from. Then, it is characterized by being constituted so that the 
above-mentioned control signal may be generated in the condition of making the 
above-mentioned fan's rotational frequency into the rotational frequency according to the 
above-mentioned difference. 

[0036] That is, with the signal level of a power detecting signal, invention given in this claim 
8 detects the temperature in a power unit indirectly, and does so the same operation as 
invention according to claim 3 mentioned above about except [ this 1, 
[0037] 

[Embodiment of the Invention] The gestalt of operation of the 1st of the power unit 
concerning this invention is explained with reference to drawing 3 from drawing 1 . Drawing 
1 is the electrical diagram showing the outline configuration of the gestalt of operation of **** 
1. As shown in this drawing, after this power unit's direct-current-izing AC power supply 
inputted from input terminals 1 and 1 with the input-side rectifier 2 and a smoothing 
capacitor 3, changing this into high-frequency ac with an inverter 4 and carrying out 
insulating transformation with a transformer 5 further, about the part which 
direct current-izes with the output side rectifier 6, and is made to output from output 
terminals 7 and 7, it is the same as that of the conventional technique shown in drawing 6 
and drawing 7 which were mentioned above again. Therefore, the detailed explanation about 
this part is omitted. 

[0038] By the way, although it had the fan 8 for cooling the inside of equipment like [ the 
power unit of the gestalt of operation of**** 1 ] the above-mentioned conventional technique, 
the place where the gestalt of operation of **** 1 differs from the above-mentioned 
conventional technique detects the temperature in equipment, and it just constituted it so 
that the above-mentioned fan's 8 rotational frequency might be changed according to the 
detected temperature. Therefore, the power unit of the gestalt of operation of **** 1 is 
equipped with the control section 30 which outputs the above-mentioned control signal which 
serves as that command so that a fan 8 may be driven according to the temperature detecting 
signal outputted from the actuator 10 which drives a fan 8 according to the control signal 
mentioned later, the thermometric element 20 which detects the temperature in equipment, 
and this thermometric element 20. 



[0039] That is, the AC power supply inputted from input terminals 1 and 1 is supplied to the 
actuator 10, an actuator 10 follows the above-mentioned control signal in this supplied AC 
power supply, and they are electrical-potential-difference adjustable DC power supply VD. It 
changes and they are these DC power supply VD. A fan 8 is driven. Therefore, the fan of a 
DC-motor configuration who operates with the actuation power source of a direct current is 
used as a fan 8 here. In addition, actuators 10 are DC power supply VD about the 
above-mentioned AC power supply. It has (neither illustrating) with the rectifier circuit of 
the diode bridge configuration which rectifies the above-mentioned AC power supply in order 
to change, the chopper circuit which is connected to a serial and carries out chopping of the 
output of this rectifier circuit to the output of this rectifier circuit according to the 
above-mentioned control signal and which consists, for example of solid-state - switching 
components, such as a thyristor, and a transistor or IGBT, and the smoothing circuit which 
carries out smoothness of the output of this chopper circuit and which consists, for example of 
a smooth reactor etc. And when the solid-state -switching component which constitutes the 
above-mentioned chopper circuit carries out ON/OFF actuation according to the 
above-mentioned control signal, for example, an PWM control pulse, they are 
above-mentioned electrical-potential-difference adjustable DC power supply VD. A fan 8 is 
supplied. 

[0040] On the other hand, a thermometric element 20 is the level VS have the thermistor, 
posistor, a thermocouple, etc., for example, corresponding to the temperature in equipment. 
The temperature detecting signal of the direct current which it has is outputted, and this is 
supplied to a control section 30. In addition, this thermometric element 20 is attached in fins 
for cooling which are not illustrated, such as a solid-state-switching component which 
constitutes the location which is not influenced of the wind by the above-mentioned fan 8, 
does not affect the engine performance or actuation of each part article, and becomes an 
elevated temperature most within equipment, for example, the diode which constitutes the 
input-side rectifier 2, and an inverter 4. 

[0041] The control section 30 to which a temperature detecting signal is supplied from the 
above-mentioned thermometric element 20 is signal level VS of this supplied temperature 
detecting signal. It has the comparator 31 which compares the reference voltage VTH of the 
direct current defined beforehand, and searches for both difference. It is constituted by the 
differential amplifier, for example, this comparator 31 is signal level VS of a temperature 
detecting signal. In being lower than reference voltage VTH, it outputs the direct current 
signal of the negative voltage level according to that difference, and it is signal level VS of a 
temperature detecting signal. In being more than the reference voltage VTH, the direct 
current signal of the forward voltage level according to that difference is outputted, and it 
supplies this to the pulse generation section 33. 

[0042] in addition, the above-mentioned reference voltage VTH - signal level VS of a 



temperature detecting signal Signal level VS of a temperature detecting signal in case the 
temperature of the fin for cooling which corresponding temperature serves as a decision 
criterion (threshold) forjudging whether it is temperature to the extent that thermal stress is 
hung to each part article which constitutes a power unit, and was mentioned above is about 
40 degrees C abbreviation " it considers as the equivalent electrical-potential-difference 
value. Therefore, signal level VS of a temperature detecting signal When lower than 
reference voltage VTH (i.e., when the output of the above-mentioned comparator 31 is a 
negative voltage level), it considers that the temperature in a power unit is in a 
low-temperature condition like a comparison of extent which does not hang so big thermal 
stress to each part article. On the other hand, it is signal level VS of a temperature detecting 
signal. When it is more than the reference voltage VTH (i.e., when the output of the 
above-mentioned comparator 31 is a forward voltage level), it considers that the temperature 
in a power unit went up even to extent which hangs big thermal stress to each part article. In 
addition, the control section 30 has the reference supply 32 for outputtdng this reference 
voltage VTH. 

[0043] The pulse generation section 33 to which the output of the above-mentioned 
comparator 31 is supplied consists of the power source 34 for minimum-engine-speed setting 
out, the power source 35 for rotational frequency adjustable, and a pulse forming network 36, 
and the output of the above-mentioned comparator 31 is supplied among these to the power 
source 34 for minimum -engine-speed setting out, and the power source 35 for rotational 
frequency adjustable, respectively. The power source 34 for these minimum -engine-speeds 
setting out and the power source 35 for rotational frequency adjustable output direct current 
voltage according to the output of a comparator 31, this is supplied to a pulse forming 
network 36, when the output of a comparator 31 is a negative voltage level, direct current 
voltage is supplied to a pulse forming network 36 from the power source 34 for 
minimum-engine-speed setting out, and when the output of a comparator 31 is a forward 
voltage level, direct current voltage is supplied to a pulse forming network 36 from the power 
source 35 for rotational frequency adjustable. 

[0044] That is, it is the forward direct current voltage V0 beforehand defined about the power 
source 34 for minimum-engine-speed setting out, for example. It is constituted by 
DC-power-supply 34a to output and analog switch 34b connected to the output terminal of 
this DC-power- supply 34a. And the above-mentioned direct current voltage V0 which 
DC-power-supply 34a outputs when analog switch 34b carries out ON/OFF according to the 
output of the above-mentioned comparator 31 It will be in supply / condition of not supplying, 
to a pulse forming network 36. 

[0045] On the other hand, the power source 35 for engine-speed adjustable is the output 
voltage V0 of DC-power-supply 34a which is an electrical potential difference according to 
this level, and constitutes the above-mentioned power source 34 for ininimum-engine-speed 



setting out when it is the so-called armature-voltage control type which outputs 
electrical-potential-difference adjustable direct current voltage according to the output level 
of the above-mentioned comparator 31 of power unit and the output of a comparator 31 is a 
forward voltage level. Direct current voltage VF which has the above electrical potential 
difference The above-mentioned pulse forming network 36 is supplied. In addition, when the 
output of a comparator 31 is a negative voltage level, this power source 35 for rotational 
frequency adjustable is as having mentioned above about it being in a non-output state. 
[0046] A pulse forming network 36 is the direct current voltage V0 supplied from the 
above-mentioned power source 34 for minimum-engine-speed setting out, or the power source 
35 for engine-speed adjustable. Or VF The PWM control pulse supplied to an actuator 10 
according to a voltage level is generated, and it is the above-mentioned direct current voltage 
V0. Or VF The pulse width of the above-mentioned PWM control pulse is controlled to rotate 
a fan 8 at high speed as a voltage level becomes high. Therefore, it is direct current voltage 
V0 from the power source 34 for minimum-engine-speed setting out to a pulse forming 
network 36. When supplied (i.e., when the temperature in equipment is in a low-temperature 
condition like a comparison of extent which does not hang so big thermal stress to each part 
article), a fan's 8 rotational frequency serves as the minimum. And it is direct current voltage 
VF from the power source 35 for rotational frequency adjustable to a pulse forming network 
36. When supplied (i.e., when it goes up even to extent on which the temperature in 
equipment hangs big thermal stress to each part article), a fan 8 is the above-mentioned 
direct current voltage VF. It rotates with a voltage level, Le., the rotational frequency 
according to the temperature in equipment. However, a fan's 8 rotational frequency is the 
direct current voltage VF here corresponding to [ are making the nominal speed of this fan 8 
very thing into the maximum engine speed, and ] a fan's 8 nominal speed therefore. About a 
voltage level, it is this direct current voltage VF beforehand. It is determined as the upper 
limit. 

[0047] In addition, also in this power unit, that actuation power source is supplied to the fan 
8 through an actuator 10 like the conventional technique shown in drawing 7 mentioned 
above. Therefore, even if it is any of 200V system which the AC power supply inputted from 
input terminals 1 and 1 mentioned above, and 400V system, it can respond to the input power 
system of both above by controlling the pulse width of the above-mentioned PWM control 
pulse according to the electrical-potential-difference value of this AC power supply. And the 
above-mentioned pulse generation section 33 corresponds to the control signal generation 
section given in a claim. 

[0048] Next, the actuation at the time of using the power unit constituted as mentioned above 
for an arc welder is explained with reference to drawing 2 . In addition, this drawing (a) is a 
fan's 8 actuation supply voltage [ in / it is the graph which sets a time amount t shaft as an 
axis of abscissa, and sets the temperature T shaft in the power unit in time amount t as an 



axis of ordinate, and / for an axis of ordinate / in this drawing (b) / time amount t ] VD. The 
graph and this drawing (c) which are used as a shaft are a graph which sets a fan's 8 
rotational frequency N shaft in time amount t as an axis of ordinate. 

[0049] For example, AC power supply shall not yet be now supplied to the input terminals 1 
and 1 of a power unit. It is the time of day [ in / on this condition and / in the temperature T in 
equipment / drawing 2 (a) ] tO. Or tl It is a room temperature as shown in the range. 
[0050] Here, it is time of day tl. It sets and suppose that AC power supply was supplied to 
input terminals 1 and 1. By this, a therm ometric element 20 starts the temperature detection 
in equipment. However, since each part article hardly generates heat when the load is not 
operating (namely, when an arc has not been generated), the temperature T in equipment is 
still an abbreviation room temperature. Therefore, signal level VS of the temperature 
detecting signal outputted from a thermometric element 20 in this condition It is the level 
corresponding to an abbreviation room temperature, and is smaller than reference voltage 
VTH (VS <VTH). Therefore, the comparator 31 which compares these is the direct current 
voltage V0 which outputs the direct current signal of a negative voltage level, and the power 
source 34 for minimum -engine- speed setting out outputs by this. A pulse forming network 36 
is supplied. Therefore, a pulse forming network is the above-mentioned direct current voltage 
V0. Decided driver voltage VD It responds to the minimum value VDMIN and is a minimum 
engine speed NMIN about a fan 8. The pulse width of the PWM control pulse supplied to an 
actuator 10 is controlled to carry out a fixed revolution. 

[0051] Next, time of day t2 It sets and suppose that the load was operated (that is, the arc 
was generated). Each part article begins to generate heat by this, and this generation of heat 
is the above-mentioned minimum engine speed NMIN. If it becomes extent which some 
revolving fans 8 cannot finish stopping, the temperature T in equipment will rise gradually. 
Here, it is signal level VS of a temperature detecting signal. Since the direct current signal of 
a negative voltage level is outputted from a comparator 31 as mentioned above when smaller 
than reference voltage VTH, it is a fan's 8 driver voltage VD. It is still the minimum value 
VDMIN, namely, a fan's 8 rotational frequency N is a minimum engine speed NMIN. It is as. 
[0052] And the above-mentioned temperature rise continues and it is time of day t3. If it sets 
and the temperature T in equipment reaches the temperature TTH corresponding to 
reference voltage VTH, for example, TTH=40 degree C, a comparator 31 will output the direct 
current signal of a forward voltage level. By this, it is the direct current voltage VO from the 
power source 34 for minimum-engine-speed setting out in a pulse generating circuit 36. 
Direct current voltage VF replace with and corresponding to the voltage level of the output 
signal of the power source 35 for engine-speed adjustable to the above-mentioned comparator 
31 It is supplied. Therefore, a pulse forming network 36 is the above-mentioned direct 
current voltage VF. The pulse width of the PWM control pulse supplied to an actuator 10 so 
N that a fan's 8 rotational frequency N may be raised to an abbreviation continuation target 



according to lifting of the temperature T in a power unit is controlled corresponding to a 
voltage level, and it is a fan's 8 driver voltage VD. It raises. 

[0053] Furthermore, the temperature T in equipment rises and it is the above-mentioned 
direct current voltage VF. If the upper limit which the voltage level mentioned above is 
reached, it is a fan's 8 driver voltage VD. It becomes the maximum VDMAX corresponding to 
the above-mentioned upper limit. A fan 8 is a nominal speed NMAX by this. It rotates and 
does not rotate any more at high speed. However, it is the nominal speed NMAX of the fan 8 
after continuing going up for a while about the temperature T in equipment. Temperature TC 
according to the refrigeration capacity to depend It settles down (time-of-day t4 henceforth). 
[0054] And time of day t5 If it sets and actuation of a load is suspended, the temperature T in 
equipment will begin to fall. And this temperature T is the above-mentioned nominal speed 
NMAX. If it falls even to the temperature which can fully be cooled also at the following 
rotational frequencies, it responds to change of this temperature T, and is a fan's 8 driver 
voltage VD. It begins to fall and a fan's 8 rotational frequency N begins to fall by this. 
[0055] Furthermore, the temperature T in equipment continues falling and it is time of day t6. 
If it sets and falls even at T==TTH=40 degree C, the output of a comparator 31 will serve as a 
negative voltage level again. By this, it is the power source 34 for minimum-engine-speed 
setting out to the direct current voltage V0 again in a pulse forming network 36. It is supplied. 
Therefore, driver voltage VD supplied to a fan 8 from an actuator 10 Again, it becomes the 
minimum value VDMIN and a fan 8 is a minimum engine speed NMIN. It rotates. 
[0056] And time of day t7 Setting, the temperature T in equipment is the above-mentioned 
minimum engine speed NMIN. Time of day tl which became the decided temperature, for 
example, a room temperature, and was mentioned above Or t2 It will be in the condition that 
it can set, and an equivalent condition. 

[0057] As mentioned above, according to the gestalt of operation of **** 1, a fan's 8 rotational 
frequency is changed according to the temperature T in equipment. Therefore, irrespective of 
the temperature situation in equipment, compared with the conventional technique 
mentioned above of always rotating a fan 8 with a nominal speed, it is dramatically 
economical, namely, energy saving can be realized. 

[0058] Moreover, when this power unit is used for equipment with using [ much ] it outdoors 
like the above-mentioned arc welder, the amount of Chile absorbed by the fan 8 in equipment, 
dust, etc. can be made fewer than the above-mentioned conventional technique. Therefore, 
lowering, insulation deterioration, etc. of the refrigeration capacity of each component part by 
adhesion of above-mentioned Chile, dust, etc. can be controlled rather than the 
above-mentioned conventional technique. 

[0059] Furthermore, since it is controlled also about a fan's revolution sound compared with 
the above-mentioned conventional technique, this technique is dramatically effective also to 
using [ by indoor environment quiet in comparison, such as an administration building, 



etc. Mike battery-charger [ for example, ] for batteries, or communication equipment 
equipment. 

[0060] in addition, the gestalt of operation of **** 1 " setting - the temperature T in 
equipment " responding " a fan's 8 rotational frequency N - NMIN Or NMAX up to - 
abbreviation - although it was made to change continuously a three-stage, four steps, and 
five steps ... as — you may make it change gradually 

[0061] Moreover, signal level VS of a temperature detecting signal About the comparator 31 
which compares reference voltage VTH, in order to stabilize the comparison result (output 
signal), some hysteresis characteristic may also be given. 

[0062] And although the power unit which makes input power a single-phase alternative 
current power source was explained, it cannot be overemphasized that this technique is 
applicable also about the power unit which makes input power three-phase-circuit AC power 
supply. 

[0063] Moreover, although the case where a fan 8 was used as a forced-cooling means was 
explained, this technique is applicable also to actuation control of the circulating pump in a 
water cooling type, the Peltier device in a thermoelectric-cooling type, etc., for example. Also 
in this case, forced cooling according to the temperature T in equipment can be performed, as 
a result the effectiveness that energy saving is realizable is done so. 

[0064] And about the configuration of the control section 30 to which a fan's 8 rotational 
frequency is changed according to the output of a thermometric element 20, if the same 
operation as this is done so, it will not restrict to the configuration mentioned above. 
[0065] Moreover, about the actuator 10 which drives a fan 8, although constituted by 
combining the rectifier circuit of a diode bridge configuration of this, the chopper circuit 
which carries out chopping of the rectification output, and the smoothing circuit which 
carries out smoothness of the chopper output, it does not restrict to this. For example, AC 
power supply from input terminals 1 and 1 may be considered as an input, and other circuitry, 
such as combining the so-called phase control rectifiers, such as a thyristor pure bridge 
rectifier circuit which obtains an electrical-potential-difference adjustable rectification 
output from the above-mentioned AC power supply, and the smoothing circuit which carries 
out smoothness of the output of this rectifier and which consists, for example of a smooth 
reactor etc., may realize an actuator 10 by carrying out ON/OFF actuation according to the 
PWM control pulse mentioned above. 

[0066] And although the fan of the DC-motor configuration which uses DC power supply as 
an actuation power source was used as a fan 8, the so-called alternating current fan of the 
induction-motor configuration which uses AC power supply as an actuation power source 
may be used. However, when using an alternating current fan as a fan 8, it prepares the 
above-mentioned actuator 10 an inverter, and since the actuator 10 which mentioned above 
changes into a direct current the AC power supply inputted from input terminals 1 and 1 and 



supplies these DC power supply changed and obtained to a fan 8, it constitutes so that the 
power source which changed the above-mentioned DC power supply into the alternating 
current again with this inverter may be supplied to a fan 8. 

[0067] Furthermore, it is the direct current voltage V0 of DC-power-supply 34a which 
constitutes the power source 34 for minimum -engine-speed setting out at the time of T<=TTH 
when the temperature T in equipment is not an elevated temperature so much. Decided 
driver voltage VD It responds to the minimum value VDMIN and is the minimum rotational 
frequency NMIN about a fan 8. It constituted so that it might be made to rotate, but you may 
constitute so that a fan 8 may be stopped. That is, as the temperature T in equipment 
considers as a thing unnecessary in forced cooling in the condition of T<=TTH, for example, it 
is shown in drawing 3 (a) thru/or drawing 3 (q), it is a fan's 8 driver voltage VD. It is referred 
to as VD =0 and a fan 8 is stopped. Thus, when forced cooling is not needed, the effectiveness 
mentioned above becomes more remarkable by stopping a fan 8. 

[0068] In addition, it is the above-mentioned power source 34 for minimum-engine-speed 
setting out to the direct current voltage V0 to the pulse forming network 36 in order to realize 
the above-mentioned actuation, when the output of a comparator 31 is a negative voltage 
level. What is necessary is just to constitute the above-mentioned pulse forming network 36 
so that a fan 8 may be stopped when supplied. Or what is necessary is to establish only the 
power source 35 for engine-speed adjustable, without establishing the above-mentioned 
power source 34 for minimum-engine-speed setting out, and just to constitute the 
above-mentioned pulse forming network 36 so that a fan 8 may be stopped when the output of 
a comparator 31 is a negative voltage level (i.e., when direct current voltage is not supplied to 
a pulse forming network 36 at all). 

[0069] However, in case a fan 8 is in a idle state and rotates a fan 8 gradually from this 
condition, there is what (it does not start) a fan 8 does not rotate smoothly according to the 
maximum frictional force of a fan motor. It is I as opposed to / as there shows to drawing 3 (d) 
/ only in the first short time tS, tS =1 / for example, /, thru/or about 10 seconds / a fan 8 ] 
driver voltage VD at the time of starting of a fan 8. By supplying the electrical potential 
difference of Maximum VDMAX or the value near this, starting of a fan 8 can be made 
smooth. In addition, in case the output of a comparator 14 changes from a negative voltage 
level to a forward voltage level in order to realize this for example, it is the above-mentioned 
time amount tS. The output level of a comparator 14 should constitute this comparator 14 
only for between so that it may become max or may be set to the level near this. 
[0070] Next, the gestalt of operation of the 2nd of the power unit concerning this invention is 
explained with reference to drawing 4 . In addition, the power unit of the gestalt of this 2nd 
operation is replaced with the actuator 10 in the gestalt of the 1st operation which mentioned 
above, forms the inverter 109 for cooling in the conventional technique of drawing 7 
mentioned above, and the inverter 9 of the same circuitry, and it constitutes them so that this 



inverter 9 may be controlled by the control section 30. Especially this configuration is 
suitable when using the alternating current fan of an induction-motor configuration as a fan 
8, and it shall use the above-mentioned alternating current fan as a fan 8 here. In addition, 
about the configuration of those other than this, since it is the same as that of the gestalt of 
the 1st operation mentioned above, the same sign is given to an equivalent part and the 
detailed explanation is omitted. 

[0071] That is, the above-mentioned inverter 9 consists of bridge circuits of 
solid ■ state - switching components, such as a thyristor, and a transistor, IGBT, and the DC 
power supply which direct-current-ized AC power supply inputted into this inverter 9 from 
input terminals 1 and 1 with the input-side rectifier 2 and the smoothing capacitor 3 are 
supplied. And according to the PWM control pulse outputted from a control section 30 (pulse 
forming network 36), each above-mentioned sohd-state-switching component carries out 
ON/OFF actuation. It is changed into the AC power supply whose above-mentioned DC power 
supply supplied to this inverter 9 are a voltage level according to the temperature T in 
equipment and whose frequencies are 60Hz thru/or about 66Hz by this, and this AC power 
supply turns into a fan's 8 actuation power source by it. 

[0072] Therefore, when [ which is shown in drawing 1 mentioned above ] an alternating 
current fan was used as a fan 8 in the gestalt of the 1st operation, the inverter needed to be 
further formed to the actuator 10 in drawing 1 , but since it is good only at the 
above-mentioned inverter 9 according to the gestalt of operation of **** 2, an equipment 
configuration is easier than the gestalt of implementation of the above 1st. In addition, also 
in the gestalt of operation of **** 2, even if the input power of this power unit itself is any of 
200V system and 400V system, it is needless to say about the ability to respond to the input 
power system of both above by controlling the pulse width of the PWM control pulse supplied 
to the above-mentioned inverter 9. 

[0073] Next, the gestalt of operation of the 3rd of the power unit concerning this invention is 
explained with reference to drawing 5 . The temperature in equipment is what noted that 
there were the power consumption and the correlation of a load, and it constitutes the gestalt 
of operation of **** 3 so that a fan's 8 rotational frequency N may be changed according to the 
magnitude of the power consumption of a load. Then, in order to realize this, the gestalt of 
operation of **** 3 was replaced with the thermometric element 20 in the gestalt of the 1st 
operation mentioned above, and the output terminal 7, the electrical-potential-difTerence 
detector 51 which detects the output voltage between seven and outputs the 
electrical-potential-difference detecting signal according to the electrical-potential-difference 
value, and the current detector 52 which detects the output current outputted from output 
terminals 7 and 7, and outputs the current detecting signal according to the current value are 
formed. And signal level VL of the power detecting signal which forms the multiplier 53 
which carries out the multiplication of the above-mentioned electrical-potential-differenoe 



detecting signal and the current detecting signal, and outputs as a result of [ that ] 
multiplication (i.e., the power detecting signal according to the power consumption of a load), 
and is outputted from this multiplier 53 The reference voltage VTH of a reference supply 31 
is constituted so that a comparator 32 may compare. 

[0074] In addition, it is signal level VL of the above-mentioned power detecting signal in 
which the above-mentioned reference voltage VTH has the temperature in a power unit, and 
correlation in the gestalt of operation of**** 3. It becomes a decision criterion (threshold) for 
judging whether the temperature in equipment is the temperature of extent which hangs big 
thermal stress to each part article, therefore " here ~ as reference voltage VTH - for example, 
signal level VL of the above-mentioned power detecting signal when the temperature of the 
above-mentioned fin for cooling becomes about 40 degrees C abbreviation — the equivalent 
eleclxical-potential-difference value is set up. Since it is the same as that of drawing 1 about 
the configuration of those other than this, the same sign is given to an equivalent part and 
detailed explanation is omitted. 

[0075] That is, according to the gestalt of operation of**** 3, by catching the temperature in 
equipment, and the power consumption of a load with correlation, the temperature in 
equipment is detected indirectly and a fan's 8 rotational frequency is changed according to 
this. Therefore, the same operation and effectiveness as the gestalt of the 1st operation which 
were mentioned above are done so. 

[0076] By the way, the temperature in equipment is signal level VL of the power detecting 
signal which the change 53 of the power consumption of this load, i.e., a multiplier, outputs 
since it changes when the power consumption of the above-mentioned load changes. By 
catching change, change of the temperature in equipment is detectable a little early than a 
actual temperature change. Therefore, compared with the gestalt of the 1st operation 
mentioned above, a quick response (cooling) is realizable to the temperature change in 
equipment. 

[0077] In addition, in the gestalt of operation of **** 3, although the temperature in 
equipment was indirectly detected by catching the power consumption of a load, it does not 
restrict to this. For example, when a load is a load of a low battery and a high current like an 
arc welder or a fusing machine, it mainly depends for the temperature rise in equipment on 
the magnitude of the load current (output current of a power unit). Therefore, in such a case, 
you may constitute so that the load current may be caught and a fan's 8 rotational frequency 
may be controlled by the current detecting signal which the current detector 52 outputs only 
according to this load current. Thus, by constituting, the electrical-potential-difference 
detector 51 and multiplier 53 which were mentioned above can be omitted, and an equipment 
configuration can be simplified. 
[0078] 

[Effect of the Invention] or [ rotating a fan by low revolution according to the power unit of 



invention according to claim 1, among this inventions when forced cooling is seldom needed ] 
— or it is made to stop, and when forced cooling is needed, the fan is rotated at the rotational 
frequency according to the temperature in equipment. Therefore, it is effective in it being 
dramatically economical, namely, being able to realize energy saving compared with the 
conventional technique mentioned above of always performing forced cooling by maximum 
capacity, irrespective of the temperature situation in equipment. 

[0079] Moreover, when this power unit is used for equipment with using [ much ] it outdoors 
like an arc welder or a fusing machine, the amount of Chile absorbed by the fan in equipment, 
dust, etc. can be made fewer than the above-mentioned conventional technique. Therefore, it 
is effective in the ability to control lowering, insulation deterioration, etc. of the refrigeration 
capacity of each component part by adhesion of above-mentioned Chile, dust, etc. rather than 
the above-mentioned conventional technique. 

[0080] Furthermore, since it is controlled also about a fan*s revolution sound compared with 
the above-mentioned conventional technique, invention given in this claim 1 is dramatically 
effective also in equipments used by indoor environment quiet in comparison, such as an 
administration building, etc., such as a battery charger for batteries, and communication 
equipment. 

[0081] According to invention according to claim 2, a temperature detecting signal is 
compared with reference level, it judges whether the temperature in a power unit is the 
temperature of extent which hangs big thermal stress to each component part, and a fan's 
rotational frequency is changed based on the decision result. Therefore, the same 
effectiveness as invention of a publication is done so to above-mentioned claim 1. 
[0082] When according to invention according to claim 3 a fan is in a idle state and rotates a 
fan gradually from this condition (i.e., when the maximum frictional force is applied to a fan), 
to a fan, only the first short time amount for about several seconds supplies large power, and 
is energizing starting of a fan. Therefore, it is effective in the ability to start a fan smoothly. 
[0083] According to invention according to claim 4, by detecting the power consumption of a 
load, the temperature in equipment is searched for indirectly and a fan's rotational frequency 
is changed according to this. Therefore, the same effectiveness as invention of a publication is 
done so to above-mentioned claim 1. Furthermore, since change of the power consumption of 
a load is quicker than the actual temperature change in equipment, according to invention 
given in this claim 4 which performs forced cooling according to the power consumption of the 
above-mentioned load, compared with invention according to claim 1 which performs forced 
cooling according to the actual temperature change in equipment, the effectiveness that a 
quick response is realizable to the temperature change in equipment has it. 
[0084] According to invention according to claim 5, by detecting the output voltage and the 
output current of a power unit, and multiplying by these mutually, it asked for the power 
consumption of a load, as a result the temperature in equipment is detected indirectly. 



Therefore, the same effectiveness as invention of a publication is done so to above-mentioned 
claim 4. 

[0085] Invention according to claim 6 can apply invention of a publication to this claim 6, 
when the output current of a power unit, i.e., the load current, is detected, the temperature in 
equipment is searched for only from this load current and the load of a low battery and a high 
current is used [ for example, ] like an arc welder or a fusing machine as a load. Namely, since 
a means to detect the output voltage of a power unit to above-mentioned claim 5 of searching 
for the load current by detecting the output voltage and the output current of a power unit, 
and carrying out the multiplication of these mutually unlike invention of a publication, and 
the means which carries out the multiplication of this output voltage and output current are 
omissible, it is effective in the ability to simplify an equipment configuration. 
[0086] According to invention according to claim 7, the power consumption and reference 
level of a load are compared, it asks for whether the temperature in a power unit is the 
temperature of extent which hangs big thermal stress to each component part indirectly, and 
a fan's rotational frequency is changed based on the result. Therefore, above-mentioned 
cl aim s 4 and 5 or the same effectiveness as invention given in 6 is done so. 
[0087] Since according to invention according to claim 8 the same operation as invention 
according to claim 3 is done so as mentioned above, the same effectiveness as invention of a 
publication is demonstrated to above-mentioned claim 3 that a fen can be started smoothly. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the electrical diagram showing the outline configuration of the 1st of the 
gestalt of operation of the power unit concerning this invention. 

[Drawing 2] It is a graph showing the various changes of state in the gestalt of this operation, 
and (a) is a graph with which the temperature change in equipment and (b) express a fan's 
driver voltage, and (c) expresses change of a fan rotational frequency. 

[Drawing 3] It is a graph showing the various changes of state in another example of the 
gestalt of this operation, and (a) is a graph with which the temperature change in equipment 
and (b) express a fan's driver voltage, and (c) expresses change of a fan rotational frequency. 
[Drawing 4] It is the electrical diagram showing the outline configuration of the 2nd of the 
gestalt of operation of the power unit concerning this invention. 

[Drawing 5l It is the electrical diagram showing the outline configuration of the 3rd of the 
gestalt of operation of the power unit concerning this invention. 

[Drawing 6l It is the electrical diagram showing the outline configuration of the conventional 



power unit. 

[Drawing 71 It is the electrical diagram showing the outline configuration of another 

conventional power unit with above-mentioned drawing 6 . 

[Description of Notations] 

2 Input-Side Rectifier (Exoergic Components) 

4 Inverter (Exoergic Components) 

8 Fan 

10 Actuator 

20 Thermometric Element 
30 Control Section 
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[000 1] 
[0002] 

[ce*oe*B] ±iB«oj;-5*^so^ai* < essifr«mig 

[0 0 0 3] l^0t^-r«®SS«. *ffl^Si£S®*X 

;fi<HiE8S82T?:£i£H8(tU v^-y-Sfe:* 

*4«:*fl/r^5o CO'f>^-*4a, w^.cf-9--ru 
X^h^V^^, I GBTm<o^mw^y^>^ 
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[0 0 0 4] ±C-YV^-*4*6ffl**n*KHSBE 

»«tu En^sssffifk^nso *lt. commit* 
xatftwowdfc:**, ±Ea*fis : ?7. 7^6B**n 

[0 0 0 5] C©£5fc-Y:^-*4*8/BL;te«S8 

/hSicrscfcicAoT* ««*«j«tTv^«wa^ 
x^wssit§§2 j ?»r>^-^4^e>^:e)ns 

[0 0 0 6] ±B3l«MWPi:LT«\ «*tf3£«tt** 
>*fflv^ffi»ao3S«»ffl3b\ fit— »«-effi**o 

finxhT*ii^-e^s^ai7?^T*feSo cos 

(O^ryS^iS:^ C077>80J|^ (Jiff) *«J8 
[0 0 0 7] BP%, 77V8{i, ffil^tfttB © 

ttwcaiwrsiai*'?* *«©affiteRw-sftfcHSL 

TV^o £jfc, L©7ryi 1 &mW)Z<&Z>C HC&i 
T, *Brtfc^a«^6ffl«W«kX«n*J:5fe. SB© 

^n^ftS#e>nTv>s 0 

>8li> ±ESaiE»fc3«Lfc*«Ot^ OP*±E 
[0 0 0 8] £C3T% CtD<fea*«iBSWC^V^T 

tt, ffiffl^tiS«S«k:*oTX*««^mtf 2 0 0 V 
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©jar* pwM»j«i/vi/xo/^i/xii*a**»K:*-3 
t, AJ7«aw2 o o vmRi?4 o o v&o^-rn*?* 

[0 0 0 9] — 35k :7r>8fc:o^Tt>. 8iO**i> 

4oovws©t©*«OT*ft«* 2oov*&cmo 

0 V«OW^te«JS***Cl fcft^*S 0 - L*U 4 0 
70 0V^fflO77V8tt, 2 0 0VI?UB<Dfc©lCifr^T;*: 
S!"C*£fca&, X2MUKP2 0 0 VSRtcHeftSS^fc 

X2f«Btf 2 0 0 VJkT&% £ ft IC* C <D«8I«ET* 4 
00V»O7r^8*niUfe+»ftW!iA«Wc 

[ooio] »c. x*r««fcfc y *o«aas#««fc:* 

oT5 OH zX&6 OH z CtlSriBKj® 
«fc-rS7T>8<D«ai«*jtt. 5 0 H z ©ifittteJS^ 
20 T6 0Hz<DJfttS«J:D*>fi<^5o ttoT, 50HzO 
««fc43^Tfe^ft>W^«««6tl*J:*lC. 77 

[0 0 11] ±»F»**»»i-r*«:«>K:. fie 

mx.immw-6- 7 9 3 8 ^wcm^ntt^m 

tf&£ 0 CtUCO^T. H7*#8RLTlB*fc:liW'r 
So HHfc5R:r*5lc. coftififc*, X*j«?k lfr 
50 6X**nte««^*lB»fWJi7 t > 8 letft&r* k 
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lteS§3 lt±, M*tf8WHHlc*oTi««nt* 
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[0042] a^ ±es^«£evth.^«> i&mtktom 
^m^is^frvs itttifc?z>mmt)\ mu^m^:m& 

mtf±iELfc^«Iffl7-< VOfflfi^4 0 < C 

s *«lpBEEVTHJ:Ot«^i:*, in^±ISit«S3 1 
50 OttAtfftBEWO^fefttt^ B^EBrtOMB* , # 
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UX^t^^fitc^T±#L/5:i:^^n^o ft*. 
M3 2**LT^S 0 

[0 0 4 33 ±EJ«8»3 l OttftflHRttSftft'f/I/X 
<&£gff 3 3 JBHKli!lE«£95£ffl«ai 3 4 . 0K«rT« /0 
ffl«W3 5Rtf/^l/X*j«lalB3 6^6«?). ctlP>0 
•5 gffilsI«ERSK£ffl«S 3 4 &tf@|gftBTXffl WB 
3 5lc»LT±Ett»W3 1 ©fflrt#*n«i«te«ft 

So cn^g«0<sss^ffl«JS3 4Rt;iEiR»Rrsffl 
mm3 jt«SB3 i ow^icjscTHai«E^m^ 

g§3 iom*^A«ffi^;l/Oi:*tt««0iaR«ffiffl 
I8S3 4fre»>Vl/X£j«!ElB3 6fc:iMWiffiF«f&* 

«T^/8«ig 3 5 M/X£jais]B 3 6 fci£»E«E**« 20 

[004 4] BP'S. §{g[ElKa^ffiSJg3 4 fcOl>T 
»36a6feiEOil[»«EEVo *ttJ?j-r£tS9S 
Sii3 4 a fc. COffiiffi«jg3 4 a <omi2tt\Cffl/ti£ 
nfc7tP^yf3 4 b fcfc<fcoT«ja*ftT^ 
*.-*LT, ±Bt(WII3 lOW*fcBi:T7tnjfX. 

3 4 b^ON/OF Ft5C i:lcJ:ot, ESStS 
SI3 4aOffi*TS±EBSitSEVo *V /WX&ftH 
B3 6K»LT«»/SPflttS«IBi:ft«o 

[0 0 4 53 -7?, BnaKqTKffi*K3 5«> ±EtbK 30 
§3 3 1 U^KIJS UT«EBr«OlSi««E*ffl* 

*>o±ffigfilHllteaHSffl«iB3 4C«Wrr**Wni 
3 4 a^lffVo -JCLtoaEftWrftBEaWEVF 
*\ ±E/^fiS0B3 6lc«M-* o ft*. ttBSB 
3 lOtUAtfft«EEl^;l^>£:*lctt, ccoiHlCaRl^ 
MI3 5tt*fflA«Ufc4«e: tfcov^m l^L 

[004 63 / WX£j«H* 3 6 ±fBSfg|El^aS 40 
5£ffl«S3 4Xti®K»W^fflmi®3 5^6«*&£*l5 
tgfit«JEVo X&Vf <D«ffiU^;l/tcjESi:T»l&api 0 

SSttEVo XfcfcVF <D«E^;WiS<ftS{COnr 4 7 
t > 8 *SfiB-eEHES*S * 5 ±IB P WM»JSH/^;l/X(0 
/Vl/X«*»JWr*o flfoT. >WXflfcjS|e|B3 6fc*f 

tie h i^x*»ttft^^©Jt«Wfcffi 
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^LT. /Vl/^a«HB3 6k:»LT|HllE«Br«ffl*ai 

SWcSTM^Lfcifftt* 7r>8(i> ±EitflE«E 
Vf <OBJEl^;K W6«KrtOS«fc:Ki:ft®C*tf 

a#ofitt@|BR*«WH«Ri:bT*t), cfc^T, C 

[00473 ft*, c<ommmmic*3^Ti>. ±^l/c 

H7fc^'rfi£*atBi:l^«ic > «H*i 0«rlT7r 
K 1^6A**n«S9««aWJJabfe2 0 0V*R 

XS400 v^coo^-rnT*feoTfe. c<d388wmi<d«ee 
«tKCT±EPWMiw«i/^i/xo^^vx«*«iai'rs 

T?£S 0 *LT. ±E^;l/X^fig»3 3*S mimo 
«HteE«O«IIWi#*««lc»«?r* 0 

[0 0 4 83 ±Eo<fc 5 icmi&ztirzmmzm* 

2*#IRLT»Wrr* 0 ft*. BH (a) tt. MHM 

rattttu fttt^wm t «c*tta«a^«rt©fflftT 

•Ifc-Tftjf^^-C, 1*30 (b) tt\ MWt*MWItlc*» 
s:7r> 8 <DK»«BWEVp m***^?* 1*30 
(c) tt. 8t«*«pMtK:*frtS^r>80lsH£StN«i 

[0 0 4 93 MX.tf* *f£S®S@cOA^S? 1 , 

lc*v>Tfci\ S«*9<Dfi«Tfci\ 02 (a) lc*tt£S£ 

[0 0 5 03 CCT, «pgUti fcl*l/^T. AMfK 

ofe/h*^ (vs <vth) o <toT, cne^rit«"rs 

Vo ^^l/X*rtcIsiB3 6«c«ie*n«o ffiot, 
*3EJ*lE]BfcJ\ ±EfiSK®EVo tc^oTftSSBiW 
ffivo (0g/h®VD«iN^jSur^r>8^®<aisie»N 
1 1 n -e—jeiHiiE*«* J: 5 fc. ^issp 1 o tc«*&-r « p 
wMenn/vi/xo/oi/xB^nw-rsp 

[0 0 5 13 iWUta fc*0-T> IU»*»ff«* 
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&s£, K«rtojaeT*^*te±»-r*o cc-e, s 
vd ttg/jMBVD«ni<ossT*»o, w*>yr>8(D\B\m 

ftNttMSlBlCSkNiiM <D££T*fcSo 
[0052] ^ bt, ±fSfifi±H#^T\ t 3 

HSTtiu mtf-TTH = 4 0 , CJc9Mf Si:. Jt«»3 

t, M;i/xsi^iBi83 6ia,z. m&\3\m!immmwM3 
mewevf fct, ^;bx^eiiiK3 6 

tt. ±EK«E«EEVf OWEV^l/fcJiBUT. IP^S® 
^MrtoSST o±#fc:jsi:r 7 r > 8 omfeaN^B 
»R«tc±tf*<fc5fc:> IBttSPl otc«*&-r§PWMW 

*r±tfT^<o 
[0 0 5 3] Mi-x »«rtOiaftT*<±*LT, ±IBtt 

ScNmax T*[h]^U ^tUX±i^M-eiHieL^:V^ tzft 

STc fc*-B«< «Mt4 GUI) o 
[0 0 5 4] ^UT. «fS»Jt5 tC^T, ft^cOlftff^: 

c<om&Ti>\ ±iB^«i£ieaNiiAx wToiHUBR-et 

tCci: 9t7 7 ^ 8 (DIHIEft N Ttf K> S&*6So 
[0 0 5 5] Jgfc. KBrtOiWTffTtfDWtt, B# 
gij t 6 tC^^T. T = Tth=4 o^tc^TT^i:. It 

9M3 4&t>mffiMmvo *m*n5o tot, en 

ffil 0^&7rV8fcfl«ft«nSK««EEVD te, S 

[0056] ^lt. mmt7 ic^t. ^s^ias 

[0057] ±IHO«fc -5 1 cD^MO^tC <fcn 

fcf, K«rtoia*Tfc:j£CT7rV80ia(E»*Xfb* 



#FW1 0-1 4 3 2 57 

§HSre££o 

[0 0 5 8] Sfc. ilcO«lggg^ N ±ia7-^^»«l 
£\ 7r>8icJ:oTSBrt^Ki/^^ns^U^3 

/o [005 9] Mtc. 7r xoisiite^jcov^Tt. ±te«e 

[0 0 6 0] fc*5. #31 1 CDHSgOJgffi^V^Tti, tt 
BrtOjaSTtcjSCT7TV80(ilfEaN^NiiH 7!jM 

nhax zr*ftmmmmitz&rc*\ mxht 3®Bs 4 
20 [006 i] »««a««o«#u^i/vs £g 

[o o 6 2] fu> ws&mmmitAtimM t-rzn 

[0 0 6 3] ^fc> aMft»#9i:LT77y8*fflV> 

[0 0 6 4] ^b*r> iafi«m«2ooa*fcBCT7 
r > 8 (DmesL&mtttzmvm 3 o o«^icov^r 

[0 0 6 5] Sfc. 7r>'8^®16'rs®i!lgPl Otco 
l/>Ttt. Cti^, ^-Y^"— F^U ^5^IUtOflEKBK 
-/o k,-*OBE«ta*«^ayev^r*^ay^0Bk, 
^■0^3 y/<ffl*«TJW«¥»HBi: 

MSiJ8ii^;l/XtctjtoTON/OF Fftf^-rsci:tr<J:o 

>N7U ^i^»tlslB«^BTlifitffl»JWS8S»a:. to 
BE»K«©a*«r¥»-rSMX.«¥»y hiMVfp&A 
S^jfEBi:, *a*^to^S». ffiOlelBSfSfcia:^ 

50 10 0 6 6] **LT, 7T>8i:LT, «SK*S«Bn 
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i o x^fis^ i > i frzxxzfrrc&ffimmttmffi 
[0067] mwft<DmmTt)\ ztuzztgWiV 

M3 4*mifr?2>Wiffimm3 4 a<DIiM@JEVo 
^/M«lK^N«iN T®«fc£^S<fc9fc«fi2bfc*^ y 

cofijgT^T<TTHO^tc:^>T^> 3saftnj«*aw&® 

&V>*>(9£U mtfH3 (a) 7!jM03 (c) KiaVr 
7ry80ltlEVD SrVo =0£LT> 7 
r>8£f9ib£-££o c<D<k?U:. 3*J«8i*r£HSi:b 

[0 0 6 8] fc*5> ±E»ff**«-r«fcfi. ittt»3 

6fc±SESffilsIfE»RSffi««3 4*^S8E«EVo 
mS62n/c££K:. ^r^8^r#±^^<fc-5±fe^;V 

<E»«Sffl««3 4*»tf fc, (§l1E&prXAl«fl[3 5 

£ £ ic &:7 r V 8 £r<?iL2H££ J: 5 lc±K/ 
[0 0 6 9] fcfil^ 7r>8W±»fe?), dCO 
cO«^^tC<fct>T, ^T>8^XA-XtClsIlteL^: 

^ «r5±tf£&W c£tf<fc£o M*.fcfB3 
(d) ic^-?£5ic yry8<oiL^±i f fmc mw<D 
mmmts . mz-ifts = uiMi o#gsrftt. yy 
^8ictti<?mmmi£VD ©a^tevoiAxxttctucifi 

mar. Jt«»i 4(Dm^^ft«E£u^^e> 

IE«EEl^;Mc«?)»*>SIBfc:. ±EB*IBts (DfBf&l 
tfc«»i 4oa*l^;W«**c*«frX«ctife:ifiv^ 

[0 0 7 0] *«^tc«S«il^B<DS2<0*« 
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©>f>7<C— *9'*»W\ CO^V/^ #9*ffl«W3 0 
7r>*fifflt«i|ftlClt5t)0'e, ccm 77 

[00 7 1] ffl%, ±£*f2//<-*9l*, mx.tfV'tv 
10 X#*h9>yx*. I GBT*0¥«K*:*^ 

<HdS»t8§ 2 Rtf *F»3 Vt* >V 3{Ccko TSSKft b feS 
««R#«»*nT^* 0 *bT, frJ3PSP3 0 (/WX 
£j£l5]IS3 6) *>6m*4tl*PWMW»/^l/Xfc:«i: 
T, ±E*¥*ffcX'f yf>^*?^0N/OF F»ft 

-rso cmaot, co^>^~*9ic{^snfc± 

EBtffllWi* *«rt©«*TteJ6Cfc«EEl^l/^ 
*o Mftlktf 60Hz7iI66Hz &K<039KttaK(cX 
20 «?n, ccDSSie««3b^r>8<DffilW»^*So 

[0 0 7 2] fifoT, ±3£bfcH 1 fciRTIB 1 <D^lfigQ 
Sffitc43V>T 77V8i: LTS«7 r >£r<£ffl-r 

m l icfcttSKlSSP l 0lc*tUTMIc-f * 
*Wt*£»KM&-3fc#* ^2©**©»«c«fcn 

KlO*»0««J:DtllWlT*«. *^2co^ 

o o v&Rxf 4 oo v^ov^"rn*e*oT^> ±e-o 

* 9 te«t&T3 P WMMfP/VI/XO/^VX«*Ma 

[0 0 7 3] *«Wfc«*«SB»«0JB3 0Saii 
CD^tcoV^T, H5*#IBbTKBB«o *m3CD* 

«*ffl»2 0lcft*T. tH^«^7. 7Hcoa^«EE«: 

«mbT*to«Efflfc*5Dfc«E«ffl^^ai^-rs« 

to<t^&tf««t«m«^«r*»bT^o*»«*, sn^ 
5 3*W*. COJRJW5 3*6»**n*«**m« 

#<OH#^;PVl fc. S^«iS3 l<DStP«ffVTHfc 
Jtl»3 2fcJ:oTJtt»-r**^«l«bft«>©^* 

50 [0 0 7 4] *1o. *S30lUWOJgJ6tCfel/^Ttt> ± 
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mx'&zfr&frzmm-rzrctbwmM® (l#vmb) 

t&Zo «£ot\ CCT-fc^ S^«ffiVTHfcLT, «*. 

[0 0 7 5] *S3 0Hfl60^t<fcntf. SB 

Ofifi fc fflH©& S MMomftrntl^^ -5 C t K <fc 

[0076] tcz-e, mm?i<oumz. ±m$kffi(om 

[0 0 7 7] fc*5, *Sg3©§lffi©^l£»£:*5^T«, ft 

nictttBL^ ctucn&ttbv, «*.ar» jwwcr— . 

*^8ffi^i88fr«^©«fcd{cte«ffi • Mum**?* 

So 

[0078] 

(*7r>'«:ffiIlI^lHllE2-BrS*^L<«#it«^ 91 
[0 0 7 9] £fc> COSjgigB*, 0VX.l£7— 

.tor. jjB^u**3ue<ott*ii:.}:« 



(10) ttMWl 0-1 4 32 57 

[0 0 8 0] Mte, 7rxoisi«efiffcot/>Tt>. J-fBtae 

ffl £ ti S XBttffl ftttire»<l^«<D£BI<: t> 
[008 1] M2ftH2 KE«©f8HIUc<J:ntf, fig&Ui 

[0082] ats^ 3 \c$ffi.<Dmmz£tuf . y r 

20 [0083] IfcR* 4 KEIROSNIIC ft* OM 

©fifi^{t<fe t> tai/vou, ±Eft#<DJ6ft«2ifc:jsi; 

T^^*P«:fi : ?*|g*«4{cfa«©S!WtcJ:ntf. s 
BrtO«IR©MflWkJciSi;'C3(MW»Wi>*ff 911*111 

30 [0084] ffitjRJK 5 icGttonnc: ztiif, wmm 

[0 0 8 5] R«3H6lcBMOSma:. «?1SB©W^ 

BF*9©SS**«)«fc©-e, WjltS^fcLTT— i'jS 
jlWMWNMWJ: ) iciSMS. • ^Blft©ait*ffiffl b 

40 «a^B©m^«Ei:a^«Sai:«r«tilL.c.tiP.«: 
HvfcSSf 5 C t fc «fc r> x&$mm&"8&>% •? ± 
KM#m 5 Kie«O^W i: «S* D , ««^B«Ui*m 

[0086] S}*S 7 fcE«©SIW t * tltf , ft^©M 

50 7r->©EHBBt*«<k*«TV*o-Se-3T, ±ISffll«« 
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4 , 5 xti 6 ictmo&m t mm<Dtomitm? s. 

[0087] lt^3S8 tCgBK©^Wt<fcnt^ ±iS Lfc 

77?> (a) immpwi&mmit. a) a^rv© 
fgfras, (c) i*7 7>®m!icomt%mr? ; 77-e 

*it^77-e, (a) immftoms&it. (b) « 
7r>offiSiaffi. (c) &77ymi3ti(omvst&? 
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[04] ^.¥mizm^mm^m<omz<omm<omm<om. 

[05] *5l^t:«S«igS(HD^3tDIISSO^<0«l 
[06] S!*<DSjl^B©«»S«ifiK*^-raMlHlK0T? 



[0 7 ] ±IB0 6 t ttStJ<0tJe3t5©«^@O«t»S«fiS« 
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